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lattice multiplication layer and the optical absorption layer . A 
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conductivity type high/low resistance area (18) is formed selectively 
starting 

from the super lattice multiplication layer to the contact layer. A 
first 

second conductivity type area (1101) is provided in the light 
receiving area of 

the cap layer and contact layer. A second conductivity type area 
(1102) is 

formed selectively on the contact layer. 

ADVANTAGE - Exhibits high speed response, high sensitivity, 
reliability and low 
dark current . 

CHOSEN-DRAWING: Dwg.l/6 

TITLE-TERMS: PLANE TYPE SUPER LATTICE APD STRUCTURE HIGH SPEED 
OPTICAL 

COMMUNICATE SYSTEM SECOND CONDUCTING TYPE AREA SELECT 

FIRST 

CONDUCTING TYPE SEMICONDUCTOR CONTACT LAYER 

ADDL-INDEXING-TERMS : 

AVALANCHE PHOTODIODE 

DERWENT-CLASS : U12 

EPI -CODES: U12-A02B2A; U12-E01B2; 
SECONDARY-ACC-NO : 

Non-CPI Secondary Accession Numbers: N1997-367344 



5/13/06, EAST Version: 2.0.3.0 



1997-441437 

DERWENT-WEEK: 199741 
COPYRIGHT 2006 DERWENT INFORMATION LTD 

TITLE: Planar type super lattice APD structure used 

in high 

speed optical communication system - has second 
conductivity type area which is provided 

selectively on 

first conductivity type semiconductor contact 

layer . 

PATENT -ASSIGNEE: NEC CORP [NIDE] 

PRIORITY-DATA: 1996JP-0008451 (January 22, 1996) 
PATENT -FAMILY: 

PUB -NO PUB -DATE LANGUAGE 

PAGES MAIN- IPC 

JP 09199753 A July 31, 1997 N/A 

006 HOIL 031/107 

APPLI CATION - DATA : 

PUB -NO APPL -DESCRIPTOR APPL-NO 

AP PL -DATE 

JP 09199753A N/A 1996JP-0008451 

January 22, 1996 

INT-CL (IPC) : H01L031/107 



ABSTRACTED- PUB-NO: JP 09199753A 
BASIC- ABSTRACT: 

The Structure includes a first conductivity type semiconductor buffer 

layer 

(12) , an undoped semiconductor super lattice multiplication layer 

(13) , a 

second conductivity type semiconductor electric field reduction 
layer, a second 

conductivity type semiconductor optical abBorptlon layer (15) , a 
first 

conductivity type semiconductor cap layer (16) and a first 
conductivity type 

semiconductor contact layer (17) , which are sequentially layered on 
the surface 

of a first conductivity type semiconductor substrate. 



5/13/06, EAST Version: 2.0.3.0 



mB*mmit a p) im ^ §| # ^ S (a) mmmmmmn 

#||¥9- 199753 
mvjitma ¥(£9^(1997)7^310 

HOIL 31/107 HOIL 31/10 B 



mam m m^cma ol i±6 m 





1WPF8-8451 


(TDUBA 


000004237 

























































(54) [«W©«»1 a»f^7/^9>5'x7*hi<'f:i— H 
(57) t^l 

[nus] @aii£'e. mwi. ssues. ^sso 

TU— HBfflST A P D . 

€13. ig2#€M^(4«^!^^uii 4. m2mmk 

H 1 S^fl:*, L < »i©8aafl:U:Cr«« l 8 ^ ^rL . 



no 

"\ 110^110^ "2 




11 ai««fif«D«fi 

12 «i«m««ftjw7i« 

13 ^ y F-rT»»HOT<«» 

14 «2S«.W»«Mft« 

15 mzmvaiwmjuam 

16 «1««3lf«1*^^V97IR 

17 «i»ia«i«jwHi 

18 0Wt:«1«CfHt.*t<tt»U«btfe«l« 

19 IttIM 

110 awi«2WHtl.MU* 

in ;t9»<-vsyJI 

112 P«« 

113 ««• 

114 AR3-I. 



(2) 



«fgB¥9-l 99753 



^^mmff) 1 mi:sm^zf^ i ^ss-fkt t < liK 
xis^^nfzmm . mcosmiz^ i ^^fl:* i. 
mm.^»^ y^ ^ hs^^tn^^ i:mm:.%2 

\mm.2 ] 1 lE^-(h(> U < (iffii^'ft:^ 

i^iOJ^««OJt«)tC. T i , F e . Co, OCO-f sj-y^ 

J*<0}g«<?)Jt46fc. H, He. BiO'fjry^SrfflV^T 
[0001] 

h^^-f^r-K (APD)<o«ijsfc:»rs. 

[0002J 

<l/-/^X U^—X.eirt>l- Phys. Lett., 1895 ~18 
fcLrfflV^SI nGaAs/I n A 1 A siSt&^CD-f 3^ 

yfl^m^^T^wii^i^M^ (GB«) . ims 

[0 0 0 31 04 (CfcV^T. 4 1«n* Si nPSS. 
42(in* SI nPyN'y7rS. 43«yyH-7-ln 
GaAs/I nA 1 AsiBISiFJitSS. 44J±pSl n 
Pm!il-mm. 4 5Up- SlnCaAsamZS. 4 
6«P* mi nP^^r•y•rm. 47JJp* SInGaA 
sny^'^'M. 48»4»^ >'X'<>-X3>'K, 49 
iipmm. 410ttnS8i-C2>S. 

[0004] 

[^Bfld^lS^Liot-rsaiS] U>L. Cc7)t«*0IT' 
ftS$*i.Sffi*<Oj@18^^APD{±^HfMfl!jif*0. ^ 



1fS8iI<0^ffi^'«'y ^-^-y 3 >'K4 8 LT S i N L 
[0005] -:tr, GB®«j@lfr?APDj:0t,/h3V^ 

t«<o. -rTfc^fi«!mbwii22nTv^s7-p-:^ 

StcAPO r^f 7'fh'>x>f7' r^' 

yoi^— . Journal of Lightmave Technology, 1643 ~ 
10 W^-i/. 6iS. 1 9 88^) <O*^<»gS-05(C* 
-t. 05ttJ>-^T. 5 H4n» SI nPfflR. 5 2«±n 
SI nP-'<«/7r». 5 3«>'>H-7'I nGaAs* 
«IRS. 5 4linSI nGaAsP«tiSffl«S. 55« 
nSInPliflgf«. 5 6lip* S I n P=^f^ »/7-«. 5 

[0006] iWfl|ji-C»± P n«^cOpSfB«<±. ^ 
^56 tiSft^ro 7 r )Va>^t:>f\.h Z nt£|JrC\ 

'«rK:3^LTt^&) 7'O7r-f/K!0^^,*l.S Be>f *y 

S^lgtil^S I n (A 1 ) GaAs/I nA 1 AsjetS^ 
t,L<«I nGaAs (P) /I nK \ KsWUFt^VA 
ir^SiBtS^^APOT-HiK-rStCJi, nSPiS^mU^r 

I n P^ I n A 1 A &m(r^mm\^Wk<ryTx37 r 
>f ;k*ai$ «Sfi< JgflttS 1 3&«T§ ^rv^ k V > 3 PBS 

[ 0 0 0 7 1 i^::, »!l07•^-:^S*^ S^HJS^S t)<0 
i: LT/WH t>1fm^him (#»e6 1-19 9 6 7 
30 5) i&H6{;^. H6t::tJV^T, 61»4n* SlnP 
6 2J4n- SI nGaAs^KiHR®. 63«P* 
SInGaAs, (>A\immSm. 6 SJilg^K. 6 
6Up%S. 67Un«S. (>%\t93fSm'Chh . 
[00081 :L(r>imx:\i. 7*o h y«f<^)IS®«'f :tv 
fT^^t^J: Omt;&Sii^^l^64«<P n^^igiS 
i&ffi«)a^T^^ft36*. HRt7'nh>'<o^:t>aEA(cJ: 

P i nSJit3tfiri6im#^m!iirtl.S3l^^<^>^. - 

{4. 7C•>x^^^c:t5V»•C^^tSp. feS^r^ttnS:^-^^ 
50 ®*«^tco^:*<r>r^^«.««jfCJ>&i^. fiBSSSS 



(3) 

3 

[00091 *IMaoBft«l. ^^^L\>yTV-i- 
SjStS^^ A P D * lgft1-5 k TfcS . 
too 101 

2mi>L<iiSii2mmmx}Rmcoimi:mmtzmi 

(0 0 1 11 J:£SlS^TA7yi^x7*h^^^5r-H 
i, Fe. Co. 0(nAi[Vm^ii^M:^\%ieL<W 

[0 0 1 21 t.tdii.. ±es^8^r>'^'7>'i^x7*^^^ 

H. He. BCO^f^ryftAfci-^TmS^lt*-^ 
[00 131 

[I8ffl^^<^®l Bl«*fW*'5iB*&f^r^<5yi^ 30 

[00 14lHl{c^J:dfc:. *?|H8<0jBe?TA7 
y5^x7*b:5^>f JT-Kli, miS«a^«^l 1 

^l^^^^«c^N'y7TJil2, JVY-r^ 

\mi^mm 1 3 . m2#^##Mcmf?«m i 

4. IS2l$^'i^i4cSI£i»lRJIl 5. ^l^^^ffc 
^fA- yrJlie, ^ism^it^ny^^'h^l 7?r 
fr<>ffl[flL.^3l£«lR^S^i^^!lmOielS^T/^7yi^x7 

m2»i^iNi«c€if^M 1 4 tm2mmtmm 

1 5<02Jg (Sg2#SS3t«JRll 5<01lTt>J:V>) 
i:m.mzMi 1 #^^t> t <Uffl^^L^^ 1 8 

iR^s^utfKsi loit. mi<ommiimm'(t 
t) L<immitLt:mxm i s-cgat^ 1 9 tm 
-Thmm. SB 1 ^iffi^Mc* A- -yTJi 1 etJitfSB 

1 ^-r? ^' h)i 1 7 Sr-irtfl^ 11 0 2 k 

*3»?«tc^2«mfl:LfcfflJi*#ts. 50 



:^IB¥9-1 99753 

4 

[00151 C:<^J:a^r*l»!B«0«Bi-Ctt. H2 (a) 

ff)Xdtz. mffnzm2m^{tit:mmi i o*j. m 
mjizm 1 mmmitfyi^'^itm.tfUtttimm 1 8<o- 

ii 1 4<og3ls^i 9^jaarr«. m#»^P2 1 <oitt* 

ifiiz^K^-yX^t-^i^itifihii^t. ClOTtS^X/ v^2 
Or*^^*****?!!*!]?^.. X yi^ (X.y>''a52 0 

co^^^tifiyfi^im) mm^tixm-^j:mm 
wm(>tih. 3^>K. sswtcisi^^-fkfcs^ni 
mmitttimmi 8i:m^i-i>^t txr i . f 
e. Co, o<o^:ty^t^tnz3\^m\'^xmr-- 

[0 0161 ttz. m<omttX. TC'^x.f^izii^yxn 
S^gkLTH. He. B^SSM^JryaEAJ-fflV^ 

[00 171 ci^itJtLT, 02 (b) -cs^^nsa!* 
tfTcti. s»?w*2#«aiai^i 1 0' mmm. 

fcft. ii<&®i 3</)^^iMmmmxii. mm^2 1 
•c>-^ss«}jfc*4fe«>. aHW^ia)i;<bS«i8^« 

[00181 

\mm\ *f|Ba<^)IIIIWfc:ov^Ta3fc:J:0il 

mth. 

[00191 n* -I nP»fiLh<^I nA 1 GaAs/ 
I n A 1 A s iSlfrFA P D«©^<Ol8l6Mt:-?v^riiBB 

[00201*^, n* -Inp^hllt. nSI 
nPA'.y7rJil 2^0. 2/zm. nAl 
GaAs/I nAlAsieiHH&JSJ113$rO. 23/z 
m. p* SI nP«#^]114^3 0~l OOnm. 
p- MInGaAs3e«lRgl5i&l/tm. n" SI n 
P^-V>yni 6^0. 5Atm. n" SInGaAs3 

xmth ms (a) ) . ifctr. ^mi&i9<nfm 

1S«T. lMa<^P* SI nPm*^nil4f:p- In 
GaAsatftlRll 5. fcit/n- InP^^r yrll 
6, n- MI nGaAs3y^:J'hai7{C^?Wl:T 



(4 

5 

rmiSk I nGaAsny^'^hSl 7$:^tf®«l 

«i 1 otmfS.ti> (03 ( c ) ) . eafc, 

-xayKl 1 1, ptiSl 12. nmSll3. AR 10 
1 14$rJ^«-r*. 

[00211 w±ff>ra-kxfizx o^^a^^y^Mfif^r 

[0022] ^^^Til. mm'^SJfi2 0-1 0 0 n 

Acofim^src^apsr ( GB«i 2 0 GH z ) w&im 

5 o-ciox-yy ^'T' 1 0 0 oi^B^atB&ma<oii 

[0 0 2 31 ^riJ. ^sry^-rST^SrffitOFe. C 20 

[0024l<Kt. n* -I nPa«JL<OI nAl Ga 
As/ 1 nAl AsjB<S^APD<r>*^<OiyiMt:-?V^ 

[00251 n* -I nPSSLhl Ifc:. nMl 
nP-'^«y7rJBl 2i&0. 2*im. yyH-rinAl 
GaAs/I nA I AsiSia^tafiS^l 3i&0. 2 3ju 
p* SI nPS*fi^l4i&30~l OOnm. 
p- SI nGaAs3lffl!llRai SS^lAm. n" Si n 
Pdfjp»/rJBl6i&0. n-ainGaAs3 30 

17-^0. l//m. l«<joyxy-XMBEa 
•caH-rS. iJJtc, g3t^l9i:5r6««<0. n- S 
I nP^^ yTll 6i:n- Si nGaAsriy:?^ h 

Jii7S-irtfS«s-, sawtzniT^yjasfciOp* 

SfliL^jSai 1 OSrJgjfi^S. <>:fc. S3tS«l 9«0 
i'h^-Cp* S^l nP^^-yratP* S^fcl nGa 
As3y^'^Mfc*5r6»d»^*»^«r*<4>, InP:^ 
^'/rmh I nGaAsay^'^'MfcitXp* SI n 
P%nmmi 4fciiffl?«tCHe'f;ty«raEAL«fflK 

1 8 . fiftfc. ^"t-y i^^-i^ a y|S 1 40 

11. P^112. n^ll3. AR3-M 14 

[00261 jjuLoru-bxfcrj: *):mwmm<^r 

[00 27l*m^-Ctt. Jim€86*«2 0~10 0n 
A<^mSSrC^3E^ (GBS120GHZ) 

5 OiCOX-vy^Tl 0 0 OI^^BSfttll|®S<^Ji 



Itiavg- 1997 5 3 

6 

100281 ^rtJ. ^:tyaX^S7^i&ffi<0H. 
[00291 

^tt-C. flEBSmSS. @oaj5S<oru-:JMtt?^AP 
Dim^X't, 2. 5~10Gb/s<!5^<lH^r««^ 

101 1 *f|H8<0jBlfrFrv<5yyx7* vy^:^~Y 

[021 *||BBt(«*«tt7)m*4^^liS:iiBB-rS0Tfc 
[031 *f6H*0S^ 1 <^^0!<Oi8f^lSi&Srtmc*> 

[05] fl!!<OS!3|l0<coig'Fflfi@^^t0T&&. 
[061 $<?.tcfl!l<08!*«<r)*^fll^S^^^^*S. 

1 1 mi^t^^ilEfi^ 

12 ||lS1^^«o'N'.x7rS 

13 y y F-T^i*s@&^ii<gJi 

14 ^2^M^{mwm 

1 5 m2»^¥«f*:jiafilRJI 

16 mi -/Ti 

17 3gl^ls^*3y^'^'^s 

m 

19 ^mm 

20 x-z^^'a 
21 

110. llOi. 1102 3!9;fi^(C|@2^^^bL 

111 >''?-/i/'-^-i^gy|S 

112 P%S 

113 nW& 

114 AR3-h 

4 1 n*. SI nP^ 

4 2 n* SI nPA.y7r« 

43 yyH-7*I nGaAs/I nA 1 AsSlS?^ 

msm 

44 pSlnP«ffi|^Jl 

45 p- SI nGaAs3tiyRl 

46 P* SI nP^-v /rS 

47 p* SI nGaAsay^^h^ 
4 8 ^ffl-"? -/ i^'^-y 3 yJH 

4 9 

410 nHS 

51 n»SlnP»R 

5 2 nSI nPA'.y:7rl 

53 yyH-ri nGaAs3K«lRl 



54 nSlnGaAsi 

55 nSlnPlifg^e 

5 6 P* MI nP=^c-v yr^ 

57 P* S;<r-H'J>':5^ 

61 n* InPS« 

62 n- SI nGaAs^lR@ 



(5) 



63 
64 
65 
66 
67 
68 



!|#S¥9-1 9 97 53 



8 

p* MI nGaAs 



p%S 
n1 



imi} 



110 



im2] 



^\ Vio. iio; 



17 
16 




11 JR1«tfif*ft«» 

12 »1«^»«ftK«'77JI 

13 ^y|:>TjM|IMI«9-)l«« 

14 1l2««q»»«.«Miin« 

15 «2«««f4«IMMi 

16 mymta.VMJ^'rtrM 

17 ■1»13W*»3»7WI _ 

18 »Wrft1«<«Ufrt<tlWfcK1tU£«l)« 

19 WMML 

110 ««R«29«tVfe«A 

111 ;<»y<-y3yJII 

112 PW 

113 n«i 

114 AR3-h 



21 



20 



110 




(a) 



-11 





(6) 



!^S¥9-1 99753 



me] 



17 

=^16 

^ — '15 

____^14 

■ — ^ — 12 

. 11 



(8) 

19 



M 



16 



18- 



Ah 

■ ' ^ — ^ — ^12 

-11 




tb) 



110 




(C) 



